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1. h tr odtICtio n
h tlokk ai do which is northe rnpart of Japa n, m anydairyfa ming reglO n Slie, gr a sland
of tho s eis m anaged inte nsiv elyfo r m o w mg orgr azlng･ Su ch artific algra s slm d is e xpectedto
ha v ealarge a m o u ntofyieldorsupportgr a zing m a ny anim alsfor alo ng period. Gr a s slandju st
after s e edinghashighpro血ctivity, but, to m血tainitfo r m a ny ye ar sis ve rydiffic ult. To
maintainhighprodu ctivityofgr a s sland,pr oper m an age mentsho uld be co ndu cteda c cordingto
variotlS C O nditio n s ofgr as sla md･ Ther efor e, m omiton ng gr as slandc o nditio nis ve ryimporta nt･
Espe cially･ an n ualchange ofgr as sla nd affe ctsgr as s-yields eriotlSly, s othatitis akeyitem to
be m o nitored.
Sin ce
, gr asland c o寸e rwide ar e a･fields u r v ey c o sts m u ch labo r a ndtim eto c olle ctspa-
tial info -atio n ofan -algr a s sla nd change･ Satellite observatio n c an c olle ct a wide range of
spatial1ydistribtlted infor n atio n･ 正 satellitedata c anbe u s ed forgras sland m onito rl ng,it will
be a n effec･tiv eto olfo r v a riotlS m anage m e ntS･ M o str esearches o n r e mote s e n singOfgr a s sland
ha v eaim edtodiscri min ategr as slandfr o m n on -gr a ssland a ndto e stin ate the pr odu ctio n of
gr a s s(AK[Y A MA,1992(a)o,)･ Ther e ar e onlyafew studie sthatattempt to mo nito rgr a s sland
cha ngein spe.
ctralrene ctance u si ng S atel ite r e m ote sen sl ng. T he obje ctiv e ofthis studyisto
m ake clea rcharacteristics ofgras sla nd an nualchange inrene cta n ce.
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Fig･ 1I Study site(Ko n s 8n a reain Hokkaidopref.)
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2. Sttldysite
T he studysiteis Ko ns e n ar e ain Hokkaido prefe ctu re(Fig･ 1)･ Ko n s e n ar e ais m ajor
d airyfar ming r eg10n in Hokk ai do. Due to thelo wte mpe r atur e and in s uffic ent s unlightin
s u rr m e r
,
agriculbr allandinthis are aisnotsuitablefo r c r op e x c eptfo rgr a s s. Therefo re, m o re
than97 %ofagric ultu ral 1andsin this ar eaisgrassland. Us tl血1y,gr aslandsin studysite ar e
m o wed inJu n e and Augu st, o r ar egr azed fro m MaytoSepte nbe r･
3. M ethod
For the study ofgr as sland an n ualcha ngein r ene ctan c e, thereis a m ethodto c ompare
m ulti-te mpor als atellitedatadire ctly. Eo w e v e r, both obs e rv atio ndate s a nd an n naldiffer e n ce
ofgra s sgrow thm ay affe ctgr a sslandre皿e ctanc e･ Therefore, dir ectco mparisoll am Ong m ulti-
te mpo rals atellitedata can nots up plytheinfo rm ation abo ut an n u alchange ofgr as slandreflec-
tance ･ Inthis w o rk
,
u singthe char a cteristic s ofgr as slandjustafte rr e n ovation, w e studya n ntLal
cha nge ofgr a s slandr ene ctan c e.
On c eprodn ctivity of the grassla ndde c rea s e s, gr a ss-r e n o v atio n which is a c c o mpanied
withplowing ands e edingn e edstobe c o n血 ctedtoimprov eitsproductivity･ Ongr as slandju st
after r e n ovatio n
,
ba re s oilappea rsin grow lng S e as o n, S u chgr a ssla nd c a nbe､ distinguished
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Fig. 2. Outline ofthe study
e asilyfro m the othergr as slandc overage tlS一
皿gs 往tellitedata. Using m ulti-te mporals at-
ellite data
,
w e c a n c o mpile a m ap which
c ontain s spatianydistributedinfo rm atio n of
gr as s-re n o v atio nye a r. By o v e rlayingthis
m ap andindividuals atelhteim age, w e c an
c o mpar ethegr a s slandof differe nt age with
e a ch othe r o n o n e s atelliteim age. Su ch
co mparis on c a nbe se en a s obs e r vlngthe
a n n ualchange ofgr a s slandrene ctanc e
(Fig. 2).
Suppo se･w e ha ve s atellite data a c-
quired fro m198 5to1994, w e a 托 anlyzing
the s atellite data of 1994. For gr as sla nd
c overage wbicbre n o v ated in 1993, w e c a n
extra ct1-ye a r oldgras sland re且e cta n c e. In
the s ame w ay,fo rgr as sla ndc o v er age which
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r e n o v ated in 1992, w e c an e幻 ra ct2-ye ar s oldgr as sland refle ctanc e･ Furthe r, u sing 1991,
1990, 1989, 1988,1987,1986,1985s atellite data, w e c a n e3Ltr aCtr efle ctan Ce Of 3-ye arsto9-
ye ars oldgra s sland. Usingthis m ethod, w e study a n n ualchange ofgr as sland reflectan c ein
satellite data acquir ed in May a nd June r e spe ctiv ely. T he gr as sla nd age of an n ualchange
which w a s m ade cle arin th is study ar elisted in
■
Table l･
Table1. T hegra sla nd agedete ctablein e ach sate”itedata
Satenitedata 1 99 8.6.8. 19 9 2.6.2 e. 1 99 1.6.2 6 1 99 0.6.7. 1 98 9.6.13. 柑94.5.1 7 1⊆旭9.5.1 9
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4. S&telutedata
Asfor s atelitedata
,
w e u s ed L A N D S A T FrM , M o st 1瓜4E S S Ra cquired du ring 1985-
1994･ W e colle cted 2s atenite data ingr o w lng S e as o n Ofe a chye ar a spo s sible. Befo r ethe
an alys.is, ge o metric co rr e ctio nw a s ap pliedtothe original im age s and apix elsiz e of 2 5m by
25m w as u s ed.
5. Res nlts zLnd Dis c u s sions
(1)An Jl u aldla Jlgein data a cqdr ed in M ay
Fo r s atel itedata a cqDir ed in M ay, anin c r e as ein visible, n e a r-infrared, mi ddle-in丘
･
ar ed
r efle cta n c e with?Singw as obs e rv ed･(Fig. 3)In May, gr as s-field is c o v e r ed withonlyali仕1e
v egetatio n･ Fo r s atellitedata a cquired in May, r ene cta n ce ofgr a ssland isdepende nt o nthat of
itsba ckgr o u nd･ Onthegr o u nd,thatistheba ckgr o undofgr as sla nd, a nin cr e a s e of de ad le a v es
匡プ1 坤.6.1 ＋t 仙､h 17
1 3 5 7 9 -3 -1(ye ar)
Fig･ 3 AnnuaJchange ofgras sland ref[ecta ncein LandsatTM data a cquired in May
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a c c nm ulatio n withaging w a s obs e rved(M IE I, 1993). Ac c um ulatio n ofde ad le ave s on the
gr o und is a ve rylittle o nthegr asslandjustafter reno v ation, oryo uzlg graS Sland･ W here a s, old
gr assland, a cctlm tl ation of dead lea ve s o ntheground ha salotofa m o u nt･ Dead le a v e spr ese nt
brightc olo r. T her efor e, gr o und s u rfa c e on whichthe ac ct - ulatio n of dead le a v甲 e Xists ap-
pea rtobebrighter tha n ordin arybar es oil･ W e co n sideredthata nin c rea s ein visible･ n e a r
-
infr ared, mi ddle- in fra red r eflectan c e withagingisdu eto the a c c u mdatio n of de adlea v e s o n
gr o unds urfac e(Fig1 5)･
O bs ervationin May(littlev ec18tatio non q ra s sland)
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Fig. 4. Co n c eptu alfigu re abo uta n n u a一change ofgr a s sla ndref[e cta n c eindata a cquiredin May
(2)AtLJltlalcha ngein data a cqtlir ed hJtln e
Fo r s atellite data a cquired inJu ne, a s udde nde c re a s ein n ear
-infr ar ed
,
mi d dle-infrar ed
r efle ctan ce w as obs e rv ed appro由 m atelyin4yea rs period aftergr as s
-r eno v atio n, while, visible
r efle ctan c e maintainits co n stantvalu e(Fig. 4).
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Fig5. An n u alcha nge ofgra ssla ndrefle ctan c ein La ndsatT M data acquired in Ju n e
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Ju neisjustbefor eharvestseason. Gr a s s-field is c ove r ed withn u ch v egetatio n. h Jun e,
c ontributio n of thegr o u nds u rfa c etothegr a s sla ndr efle ctan c eis c o n sider edtobe v erylittle. In
s o m epr e viousfields u rv ey studies abo ut an n ualcha nge ofgr a s sland in Ko n s e n a r e a, the
cha nge ofgr a s s- pe cie s c o ITIPOSitio n withaginghad be en r epo rted. As a m a)o r ch ange,itis
r eportedthatclo v er c r o w n c o v er s uddnly de cr e a s e s a nd o rdin a ry gras s o c ctlPied m ain lyin
appr o xim ately4yearsperiodafte rgr a ss
-r e n o v ation . (M A T S U N A K A, 1983,1984)
T hede c r e as etr nd of n e a r-infrared a nd mi ddle-infrared refle ctan c e andthe decr e as ing
tr e nd ofclo v er cr o w n c ove r ar e si mi lar. T hereis a struct ural di ffe r e n c eb tw e e n clover a nd
ordin ary gr a s s, clo v erhas aho rizontal 1eafa ngledistributio n where as o rdin ary gr as sha s v e rti-
cal･ T his m e a n sthatfo r agiv e n ar e a and bio m as s clo verleave s m ayhav ehigher reflectan c e
than o rdin ary gr as s･ The refore,itis co n sider edthatyo u ng- age gr a s sland with m u ch clov e r
crow n c o v erha shigher rene ctan c ethan old- agegr a ssl皿dwithordin ary gr a s s. Fr o mtho s e, w e
c o n sider edthatthe m ajorfa cto r ofthe s udde ndecre a s e ofr ene ctan c eis du eto the ch ange of
gr as s- pe cies co mpo sitio n withaging(Fig. 6).
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Fig6･ Con c eptualfigureaboutann u alcha nge ofgra s slandrefle cta ncejndata acquiredin Ju n e
T ho s e r es ults r epr e s e nt that s atellitedata c an be distinguish the gra s sland of differe nt
gr a s- age, and als oindic ate abilityofs atellite datato e valu ate gr a s slandquality･ It c an be
co ncludedthats atellite rem ote s e n singis ve ry valtlablefo r e xte nsivegras sland field.
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